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2 - C2 -(-T > F—JU- 3 -f;l/)xf;|/7 * 7]- 1 - 
S(*Wttf*ffl*W-r**T«tt 2 -C2 > K-/U- 3 — {jV)^1-j\sT 

sS^ttTl^ [Lands. A. M. h : Nature. 214. 597-598 (1967)] 0 M 

±i£L/c2^©1f^^<tli£tto/=S&3©1^^7i: LT 
j8 3 7 b'Ui-V >%:-gft.ib<mf&£tltzlEmorine. L. J . £ : Science. 24 

5. 1118-1121 (1989)]. c©iffaT Ku-^-y >ssf*w«ft«> nmmm 

#*¥<Eils M¥»»©*ttl=M4-*-*£**£ftTt*S. £ 3 7 KUt 
•J >gS{*j;jg^fl«i«rf^»r*i81»«!:LT, 0Jx.tfSR-5 8 6 1 1 AC(R 
. S)-N-(7 - a h + ->-1.2.3,4-f h5t K 

h-2--f^)-2-(3-^DD 7i-;b)- 2 - t Ko + xx; 
>7 $ >ig»*t:*$l»!BB6 4 -6 6 1 5 2^&*RO f B«tl4*l*ttiI»&IJfl* 



WO 96/16038 PCT/JP94/0194I 

2 5 5 4 1 5^it)^BRL3 5 1 3 5 C(R*. R*)-(±)-(4 -C2 
-(2-(3-^on7x-;l/)-2-t Ku*->xf;l.7; / )^ot» 
7 * ; *i/m&* ?-Jl<*XTJ\sM:it*X&&:#&m6 3 - 2 6 7 4 4^ 
^«S™^SF»2 3 3 8 5^jffl#;ia<*o£ftT^So SR-5 8 6 

1 1 Mi, v hmm<o&ft&&V)izMLT&titzm®irzm*:m-rz 

CtC Brit. J. Pharmacol.. 100. 831-839 (1990)) t\ ttz^ BRL 

3 5 1 3 5 lis gn&^CJ: ^JEl^fflRWIfiT^ffl^ft * - t 
(Drugs of the Future, 16, 797-800 (199l))a<#8#£ftTl>So 

2-C2-(-f > K-;u- 3 --OU)x^/ur i ;)-l-7x-^ 
y -;U3t3K*{*^< o^55D^nT l>£o Jackman. G. B.t>ii. 2 
_ (2 -(5-^no-r> K-^l/- 3 --f ;l/)x^^T -7 
i^y-MJ. pham. Pharmacol.. 17. 742-746 (1965))^ 
Biniecki. S.£l*. 2 - C2 -CW > K-*- 3 -- f AOi**T S J )- 
x _ 7 ^=.^3.9 J -MActa Polon. Pharm. . 38. 407-410 (1981)(C 
hem. Abstr.,96. 142543k (1982))) £*ft*'*lS8^ LTl^ *tf>£H 

* fc. HS<&fr?S8 6 1 4 2 8*Wti:ii, TIS^(vn)T'^$ti^^ 

^<hLX3-(2-C2-t Ka*2/- 2-(3. 4 - 5? t Ko + '>7i-^) 
xf;l/7 S ;)7o fc*<rt<M > K— A/*<«fTl^*o 
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Alk' li£JJ*^»2~4©ia^5LJi^S^T>'U+b>S3?.lit Ko*^ 

Sarkisyan. A. B . TSExt(K)T^ $ fl<5 N - -f> K 

Tk&PT b'ls1-0 >SS(*£»f*ffi£^*£g3^LT^MChem. Abs 
tr. , 109. 128763n (1988)] 0 



Rli-7i— ;U£^ ra--hD7x-/HXIip--hD7x-;i/ 
/r/9 3 T Kl/t'J >Sg»3fiJ»%*$-Wr5 2-C2-('f > 
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UK?-?**. R 2 ^tK3RH?. /fMXIi7;^D>f;l/S-Cfc^ R 3 

mz&mtiit&toii* Iul^IC(I)^cfct^TR ) ^^R^T'**9, r«*< 



-5- 



# 




WO 96/16038 



PCT/JP94/01941 



2 -(( 1 R)-2-('f > K— A>— 3 — -Ol')— 1 — y f-^xf;l/7 ^ y) 
-(lR)-l-(3-^oP7i-;U)i^y-^K K.tf 
2 -t2- (6 -y Jl*vf > K-yU- 3 --f/lO- 1 f-^^f-^T 

2 _[2 - (6 -7yl/5i-o-f > K-^- 3-^^)^f-^7 S /)- 1 -(3 

2 _[2 -(6-7;U*n-f > K-^U- 3 --f 1 - * =f- frx-l-frT 
I /)- 1 -(3- h »J 7d/3i-oy *«/l/:7 x— AO** y 
2_(2-(6-?DD^f > K — ^- 3 -'f^xf/i'T £V)-l-(3 

2-(2-(6-?nnY> K-^~ 3 d/)- 1 -> ^i^T i 
y] — 1— (3 — 7/l/tn/f;i/7x-;i')i^y--'l'> 
2-C2-CW > K-^-3-^^)x.^;UT i;)-l-(3-h'J7^ 

2 _(2-(-f > K-A'- 3-^*0- 1-y f/l'if^T S. y) - 1 - (3 

2-(2-(4-?do«0 K— ju- 3 1 -y f-vi/i^^T i 

y]-l-(3-^oci7 i -ii')i^^-^ 
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2-C2-C6-MJ 7 As* a/ ^JUJ > K-;i/-3-^^)if ^7 ? 
y )- 1 -(3-?uo7i-^)i^ y 
2-C2-C6- M 7^D^f;K> K— ^— 3 — f ^) — 1 

2-C2-(6-->T/^> K-yu- 3 --T/lO^^/UT $ y)-l-(3 
— ^ un7 ^ ;U) x. ? / — ;U S 

2-C2-C6-'>Ty-r> K-;U- 3 l->f^xf;P7 $ 

y 3- 1 - (3 - ^ n o 7i-;l/)i^ y -;K 

2-C2-(6--hP-T> K-^-3--fA)xW; y}-l-(3 

2-C2-(6--ho-r> K-^- 3 -f /U)- $ 
y)-l - (3-^ ao7i-yU)ji^/-yU. 
2 -C2 -(6 --7^3fD-r > K-yu- 3 --f AO- l-7^nyf;i' 

2-C2-(6-^an^> K-^- 3 1 -7yU^"ay 

f^7iy]-l-(3-^nn7iX^)x^;-;k 

2-C2-(-T> K-;u- 3 -f/10- 1 -7;l/toy ^-yl/i^UT ^ y } 
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Jftl 0 O'CTifcSo 

Bul£jt(n)©'fb^«3©-^^->^^^-«> W*.t*BlooB. J. D. t>© 
^ttCJ. Med. Chem.. 35. 3081-3084 (1992))**l*liEliel. E. L. 
StfDeloonte. D. W. ©^SCJ. Org. Chen.. 21. 596-597 (1956)3 

©I"C*5'(b^©it>f-t'7-li> •piJx.t^Repke. D. B. Rtf Fe 
rguson. W. J.O^FiSCJ. Heterocycl. Chem.. 13. 775-778 (1976)) 
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<bUTIi. «itf7K*ft->Ty h V ^i»*<*l/€»ftS 0 *5J5li 

HiJSEit (IV) ©fl:£«B £ 5£( V )©-ft£4» <t £Stc&#T iz Sfc $ * ft*> 
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ft 1 0°Cttl>U*tj2 5TT'*S 0 
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mm-rzMTtmt lxh, ^*?5>> **Hbr um-v 

A© «fc 9tt*-^/i/*tt+-C?T*>*U K££K(2iS7c3»J©«?S^|- «fc 9 IS 

IC 89 -T £ 1 - t * "C iS f# $ ft T (, > S 0 
iiniE5«VI)T££ftSD!^b£&W^&^HT'. Wx.liT!SS:(XI) 




CH - COOH 



(5£#> R 1 UB!j^{c|in;fe©«-.«i*-r^o ) 
"C^£ti£ <b£#) i (hi) 
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7i-h, n«^*->A/*/l/#y-f S h\ 1 -if^- 3 -(3 - 5> 

^tt&j&^T'frfctU a ^iB-^ftttflt-e©* * 

5 0°C-C*So 

TJE^fctPJHH^ ^s6«5(S5:(VI)Oik^tt)Jl*?^-C«J*$nT^*o 
MIE^(XI)©<k^©i^->^^-7-{i> Collet. A. Rtf 

Jacques. J . O^iiCBull. Soc. Chin. France, 3330-3334 (1973)D 

CS)-( + )-Xtt(R)-(->- 1. 2-f7.*iAiW5 

1!JE3C(II)I= fcl >T R z^TKJR^^Jil^^ST* 3 it^m<D^i- > f- * 
v-ti, 0||;1(*<&MII3 6 3-2 2 5 5 9*fi*lwE«©^F»i:*i:"C«a 
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ffie&a&i:: «t o *ft* *mwtt.&m*> * i ^n^b^*^ * 

tBff&M*4 5 5 0 0 6 VEMFrcefc^fel-tt-* -CS-:&f*Stt{*K# 

~3li. Bianchetti. A.RtfManara. L. O^^CBrit. J. Pharna 
col.. 100. 831-839 (1990)) HflH* ItlJg L^o 

#S3 5 0-4 0 0 g©SDi«t7 -y h J:*>iEffi*£»*«ttiL^ S$ 
2. 5-3 cm©«*^fPS!L^o 7x>^:X10/iMK 
fxyfiH i^; >(0. 5/iM)SC/t K n 3 vu* V >( 3 0 ^ M)£ 
^tr^ L/yx-^>-tf -5 -T KKrebs-Henseleit: 1 1 8mM NaCl. 4. 
75mMKCl. 2.5mMCaCl 2 . 1 . 2 mM K H » P O «. 1.2mM 
MgS0 4 . 25mM NaHCOa. 1 0 mM^OUa -XYtiLZmtz Ltz* 
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r^fdOmlWCSiU 9 5%0 2 -5%C0 2 (Dm i &tfX$:m 
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1. 4 
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2 2. 9 


1 0 


3 3.3 
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2 1.3 


1 1 


4 5.0 


<-)-- r v7 


4 3.0 


If -A- 


6 5 0.0 



#tt«fistar3Mitt-5 y h J: 9^S*«tii U Wffitl J: *3«**ff« L 
/Co &#I2> 7x/*y^>f ; XI 2 #M)£#t;a ? ? (Locke: 1 5 
7mM NaCl. 5.6mM KC1. 2.2mM CaCl 2 . 1 8mM NaH 
CO,. 5.6mM ^3-X)K**fcLfc7r^f(2 0ml)rti:» 
iU 9 5J*0 2 - 5^CO«©»^7yx*ja»L«*<^ 3 IXt&MLtZo 
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«**flfaj L^o 7 x y *i"01f $ XI 2 x/M)£^&-3fc£? 

l/7'^(Krebs:12 2.2mM NaCl, 4.2mMKCl. 2.5mMCa 
Clj. ImM MgCl 2 , 1. 2mM NaH 2 PO«, 1 5. 5 mM NaH C 0 3 . 
1 1. 5mM^3-^)Ml/: Ltz-??? Xl(2 Om 1 )rt*=ML* 
9 5%Oz-5%CO t CDm&tfZ&M%,lste&Z> 3 7 0 CT«2aL^ o »± 

UBliJ: *^BH»»a®*^:flt*D* 1 0 0 % <t UT. ^©50 %£^-T« 

Tt>3»*liB«>£*r*\ :n^®M®^ 7Kl/t'J>5S**Wft 
fflli. 0,7 Ki/*-'J ^SS(*«*^ffli:lt^t2 0 0»tt^U**UsU: 

khot 4 x'mmiztfimtikWfflttmtin vivo /hM»«HWf*ffl): 

^xlE^/cO 0. 2ml Hinfc-^U 2 0 »»{CH»***ai Lfe 0 
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wt«2o-fkA«itt, lmg/k g©a«rasi5ifcaii=stLT**tt 

R CF 6 36 0 s 1= * ft £ ©*Sm * JsJT K ^"T 0 

b h £ 3 T KUt'J >SS^©iSSM^«BBS^©5gSl^a 

(l)2g3t^^-©ft$!!: 

tb^JflBHSfflSS^? *-pK CRH 2 [Mishinat,. Nature 307: 604-6 
08(1984)] &mm&m Sal I -CfflftU DNA Blunting Kit(SM)K 
J:9¥»5fci*l=Lrt: 0 IfcK* SiJ©»^*BSSffi26§t^?*-pS V2-neo[S 
outherniBerg, J. Mol. Appl. Genet. 1_: 327-341(1982)3 £#JIE 
PJRAcc I St/Aat I I-C^jfcL, DNA Blunting Kitll«fc 
SSSICL^o w*x££DNA Ligation Kit(^igig)££H>TiJ§£- U « 
ffii:«tO*»BHBl01 i:*AL^8t, ^K*i&#£7 > f -> U >1 0 0 

g/m 1 bii-t-U >>2 5 v g/m 1 ££t;L B5g^i§*feT'jliR L^o 
COJ&Kfi&i**^^* ^ KDNA^ttttU ©JPSIMRPst I TilHt L 
/r&NuSieve 3:1 Agarose (^M)© 2 %y;U££J l»T Sm&Si L. 
ft 3. 8 kbp. 2.2 kbp. 1.4 kbpRtfO-Q kbp©»rtf-©*f 9 o 
->£3iflL* c :0^7^; KDNA*pKCN0iLfc. C©77* 
5 KpKCN0*»IPa»*Hind I I ITMU ^T^^-ltDN 
A Ligation Kit*ffl^Tlt£ Lfc„ *fi£T^"/^- 1 ©EWi£tT© 
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5* -AGCTCCTGCAGGCGCGCCGATATCTCGAGCGGCCGCGGTACCA-3' 

3* -GGACGTCCGCGCGGCTATAGAGCTCGCCGGCGCCATGGTTCGA-5' 
:Hvfc*8:lcJ:»>*IHBHB 1 0 1i:*Alt'^ JBKIE»{**T > tr 
•>»; ^1 0 0 g/m 1 ££&-LB3R^l&itfc'e]B#iU/Co ::©?&gli&#rt N 
KDNA*ttttU fH)PB»*DraI iHindl I I-CiHItL*: 
^Nu Sieve 3:1 Agarose© 2 ^tia»» U pKCNO 

*BMIB**T«»Lfc£*K»£tt*tt3 8 Obp©»rK-©ttfc> 0 lift 4 
3 0bp©»rtf©'fi£ft<5*a-y;£-ai&L/:o -©T^xi KDNA*f6 

( 2)fSft7*5 X i K©tt98: 

t h»g^aB8aBtSK-N-MC(ATCC HTB 1 0 )^£Stj£ K«fc «3 
RNA^-ffilits Superscript Systems (Life Technologies) £ffl<^ 
TcDNA*£fi£L-^o =T7* L/*f- K 1 2 «r^5 -7- 1 LT 
ffl^GeneAmp PCR Kit (Perkin-E lner)l- «fc *9 > :©cDNA*« 
PCRRJC*fT^»Kiix RI6«C1 0Xcy^^^+"> 

5" -CCACCTGCAGGTGATTTGGGAGACCCC-3' * H 

5* -TTCTCG AGCCGGGGAATCCCATGGGAC- 3' * \) 3*9 I/** ¥2 

Spin Bind System «k 0 «*! L^^> ftUPSSf^ 

Sse8 3 8 7 I RtfStu I TttHfcU NuSieve 3:1 Agarose© 2 %¥ 
;v*ffl^T*»«c»U ttl. 4kbp©*r**lHliR, «SS!L^o ::©!*&*£ 
$»JPB»*Sse8 3 8 7 I RtfEcoR VTrMt LfcfSSt^ * -pK C N 1 
^DNA Ligation Kit£ffl I >Tfc£ tt&l-ct »3*6SffiH B 10 1 
, H*ALfc*> JBSIiJfc<**T>ei"J >1 0 0/ig/m 1 ^LB* 
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»*Sse8 3 8 7 1 RtfXhoI T/JHb L "OS 1 . 3kbpO»rK-©*I 

mmVltto^tzmm, C©E?iJI*Lelias£[FE B S Lett. 324: 127-1 
30 (1994)]<3«J; »5f8££ttTl>£ t h 0 3 T Kl/t >J ->SSfl:cDNAOE 
yjlC— IfUfco -©t h)J s 7Kl/t'J >£3(*%gg:/7;i% KDNA^p 
KREXlOi L*io 
(3)f«K3£Si*Bfl&t*©f*»!: 

t h0,T KL/^-U >*§*I6S^7X; KpKREX 1 0£'J 
•>^AftC«k»)f L + 'r— -X^AX^-|P*fflJ|gCHO-K 1 (A T C C 
CCL 6 1)I=*AU I2Klifc{*£6 0 0 u e/u 1 ©G-4 1 8 (Lif 
e Technologies)£#i?MEM-Dulbeccoigitfi (I CN Biomedicals) 
VM^LfZo mmzii 10%V : sWJltiMHt 1 1. 5 u g/m 1 <Dzfu >) > 
ZmmLtZo 69IOG-41 8m&? a->no^-c*ilfe*l»*aO. 
5mMxfi/>i;7 $ ^HimCE D T A)£#fr U >K«aHt£g*** 
*T3 7t-Cl 0»IB»«-*-*C tfwi^Tiffll&^tiJ^L^o 
«fcO*iJI&£Jgi&, ImM EDTA^t'lOmM Tris-HCl«»tt (p 
H 7. 5)* \Z*h5 xiO a *ffl!S/m H:tt4J;7i:i»Lfc c ZOSS&2 
0// 1 il.5nM (-)3-[ 12S I ]iodocyanopindolol ( Amershao)£- 1 % 
*->Juli»7*7'5 >> 0. 1 %NaN 3 SCf2 OmM HEPES&Si& (p 
H 7 . 4 ) J £-#trR PM I - 1 6 4 0 *dH6( I C N B iomedicals) 2 0 0 ^ 
1*TR£U 4°Ce2W&»mistZo '<4*F>y b&E (Bio-Rad L 
aboratories)£8H> N *6*^l;a6 0. 3%tf U i^U W $ >i:Slt^ 
7^7^;^-GF/C (Whatman) i 0«iS2!fe^L. "7 ^^-±©38* 

wstt^r r »tt za'jfg^ffi i -mm ttz 0 swwgtt©* *> ki > ? o - 

CF£#l*k h0,7 KH-'J >SS(*M56SIBia»CHO/pKREX 1 
0- 3 6 t btz e 
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O/pKREX 1 0-3 6*1 0%^>Bfe^Jfil». 11.5ng/ml^ B 
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**Wlicn^St«SWi:i83EStiSt)©T«<i:i^ ttfc. It&VO&fflfe 
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3 - ? d o-e y-r;u&2 8 g£T-tr h > 1 0 0 m 1 i:i§^ U -tit: 
(+)- a -7 i*^;U7 ^ ^18.6 gOT-tr h >(20nil)?g^ ; S-SDX.T3 
BFf32 0°CTSfefE Lfc 0 #rtb 9 J - £ 2 EJfSSS 

»£l/T(R )-(-)- 3-* ao-7>7 r >'U»©(+)-a-7 i^^^T i 
>«9.9g4Sfc. wOig 9. 6 g K 1 0%*£&2 5m 1 ^Jnx.. 

3-?uo7yf/H(5.95g^. 
Ca] 0 J7 =- 1 1 6. 4° (c = l,T-trh» 
#%ff>!2 

(S )-( + )- %->? p dv y^^SJ^SlliS: 

#%0|J 1 ©ei«t »5ls]iRL/=ffi(S )-(+)- 3-?DD7>f^Sl 0. 
2gi (-)-a-7x*^T $ >6. 7 8g^ffll\ #^0J 1 £l°)li© 
mre&'nv :ti:«k^ '*fifi©(S)-<+)-3-*oa-*>-r/H*3. 9 
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P L C)©tfc££fTo/c*£JH> 99%e.e. ELLT* ofc(«J#B#|IIl: 1 4 . 
7#)„ 
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1 H — NMR 7>. / ^ / 7 h/KCDC 1 s , 5ppn>): 1 . 1 5 (3 H, d, J = 6 H z, 
CH 3 ). 2. 5C2H. b r. OH.NH). 2. 6 4(1H. d d. J -1 2H 2. 
6Hz). 2. 85(2 H. d. J - 6H z). 2. 88(1 H. d d, J = l 2Hz. 
4Hz), 2. 98-3. 11(1 H.m). 4. 5 1 (1 H, d d. J =9H z, 4 
Hz.CHOH). 7. 0~7. 6.2(9H.m. Ar-H). 8. 0 4C1H. s-.>f 
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H*6fl[ 10-12 : 
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